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(54) tSH9©*$W itS«gFe?iH«&tt£& 

(57) 

0. CuKa«5rfflV^XHIl]Jr0fcfcV^TIII»fft J S2 

(Fei-« Co „)b B, T y T'z 

{SLTfcL Ti.Zr.Hf.V.Nb.Ta.Mo.W^^^r&Sf 

r.HfWvfiU&\ Xtt|3j;fr£^ T'JiCu.Ag.Au, 

Ni.Pd, pt*^^i,js*^stfii^ igx«2aot 

«07CS-C*>0. a^0.0 5. 7 5gbg9 2S^%. x= 
0.5-161(7%. y=4~10Jg^%. z=0.2~ 



Cuka 



30 40 




50 60 TO 80 90 

eocrc im 



H j » ,t »*v»- 



— 



30 40 SO 60 70 80 90 

■28(°) 



1 

mm^t:m®i!imizi5^x®ifm&2 0tf4 o~5 

(Fei-a Co a )b Bi T, T'x 
fflLTfct Ti.Zr.Hf.V.Nb.Ta.Mo.Wit^&SS 
ipt>MtttUZ 1 mX\i2mXk<r>jcmX't> *). Z 
r.Hf Wftti)\ XliffiiZi!*: T'tiCu.Ag.Au, 

Ni , pa. ptii>t>%&mfrt>M8tifi: i mxn 2mxt 

<T)nMTt>*). a^O. 05, 75gbg92K7%. x= 
0.5-16117%. y=4~10K7%. z=0.2~ 

immi2] dssx^tihmj}^*). c u k« 

*g^fflV>!tXSlII*fatCfc^-Cl5j«fftS2(9*>'4 0-5 
o- comzM>±}i&nv e WlHSf t-^ Sr^S c: t 

Fe b Bx Ty T'z 

ffl UTJi, Ti , Zr. Hf . V, Nb, Ta, Mo,W*^^r&g 
*^S^n^iaX<i2atLh^)7C*-Ci>0. io. Z 
r.HM^W. X\tm^^ T'tiCu.Ag.Au, 

Ni, Pd, pt*>^aap*^s<fiifc iaxj±2atLt 

tf>7E*T&9. 7 5^b^9 2S^%. x=0.5~16 
WFF%> y=4~l 0S^%. z=0. 2-4. 51S^%ia 

[ft*«3] 5oo~7oox:coias-c»«ui5ria[t 
t^zti:mik^mmitfzii2ssm<7)mm.Fe 

[000 1] 

yx. ? a -?a4)l>mizm^Xfffi&mm.fr&izm 
[0002J 

[«£**>£[»] «$^vh\ hy>X , ^3-?a>r 

[ 0 0 0 3 ] * JK^^ y Vlzft LXii. f^©~® 
[0004] m^Xtm&tt&$>h^iW^ y r-*£S? 

jt-r&*§it?. zti^ms&*m«<ry&-mtzi$^xtt 
m&mztix^z. mk. mmommzntxn. 



(2) *#gmo-60607 

2 

V*MU &j£TJ± F e&fe J; C o*0#flR£& t> ffiffl 
[0005] 

[&<»WBi*L i a t-r&ms] u*fc«*^ ho 

nm IK*), i *)nm^mm,^ mmm 
mtmttix^z. tthyy*. 

&xt>iiz)b. zvm&mmmftimztix^h. 
io [ o o o 6 ] t z?>t>K mifo-t yyx v\t. w&sm 

mmzghx&tfbh. 

[0007]-*. *HMte£fci$vvc, Cog££Ji 
«B*M*SttKffiil6 t, WCOfi^HS^??^ 1 0 k Gg® 
FeS^JififtlKSSfS*^ 

l<. mzznMzimg&mt&mm&itcomz 
[ooo8] *mxomu. nmmsmrg.. <mmm 

[0009] xmiimMsm&zmm- s*tf>tOT 

3fg£uHtf$*>. ®S*^v^fcv^ftix^Fe^«:aitt 
[0010] 

[us^»?^t-a^^g] a*«i('iB«oii®s 

Fe^RJKtt^iliraMaS-jB^-rs tztbizteST^ 
$^«JS*^^0. CuKa«$-fflV^X«IlIJfSC 
tev^-CEWfftS2 <9*«4 0~5 0* nmtzM.tt&to 
F e OHJf l> . 

(Fei-a Co a )b Bi T y T'z 
40 ffl LTJiTi . Zr, Hf , V, Nb, Ta.Mo, Wj^S: 

^gfctti*: i axii 2 auui<07c«-c*> o . z r , 

Hf<7)V^-f*i*\ Ximttlffi; T'liCu.Ag.Au.N 

i, pd, pt*»<i>^ssf*»A,stffi^ i nxn2mxtcr> 

TtmXb*). a^0. 05, 75gbg92® : F%. x= 
0.5-1 f>W=f-%. y=4~10M^%, z=0.2~ 
4.5ig7%fen r T'*>£. 

[0011] S*«2 fclE«0«®SFe^«Stt^ 

^rO. CuKa|8$-ffl(,^Xtl|lI*f0fcfcV^[llJfflJg 
50 2^9*<4 0~5 0• c0SfcflcC^*^)F e<0EIJftf- 



3 

Fe b B, T, T'x 

ffl tTtiTi , Zr. Hf . V, Nb, Ta, Mo, W^&SSf** 

^gif ft£ i mx\t2mj±<7)fcmx'h g „ a.-?, zr, 

HfOHW, XliW;*^*. T'liCu.Ag.Au.N 

i. pa, ptfrt>%hmfr$>miftit: imx\i2W2±<D 

TiM-Ch*). 75gb^92®-f%. x=0.5~16K 
y=4~l OJg^%. z=0. 2~4. 5@CWF% 

[0012] IM 3 lz£M<7)mW£ F e£««tt-£& 

«<Oi§®SF e^«:SBttt^C5 0 0-7 0 OXWi&g 

[0013] 

immfoemmi MTtzxmi&mzmmtzmmt 
[0014] *gMe*tvc. #jjHtm*» , w-<f-4 

fctofctt. IMJgjKlgcOgV^Zr.HfW^-m*^-^ 
tumWhZ. 4fcZi\ Hfti-5-<0-ai5-ffi<04A~6 
ABac^COa^. Ti,V.Nb,Ta,Mo,Wta»-r*^ 

[0015] b [z\±*mfe&v4$&mBmL*m#>h 
wk. &£TMmw^mz&uxmm&zwm 

*U d^^B»Ji^T'S)S.BfcHat:Al.Si, 

c. pmm&mmmt Lx-m.nzm\^iixn 

[ooi6] xmuzti^xi*. cu.m&xvztib 

&±?>7imzo. 2~4 . 5sn?%$ttz tmt L\\ 
mmwo. 2w=f%£ w%^tmwmmLmz 

i o izftm&z&K-t&z tizx ommmzom?* 
h<7)X'z.tit><mjm\to.2%mx'h^. tit. z. 
tiwuamm i> cunmzjmx-hi . 
[ o o 1 7 ] ex mwmtx o . $mmm*% 

l <<&WZix&mm£^xiiWt>frX'it%^tf. & B B H 

<Dmtz&*)jt&mipfim-t%<). ini 



(3) ftimO-60607 

4 

fci^ososa^ *r**3&-aayiw-*fc*>. ft 

*8#&«|{aa<S>£*tf>. 1smzi>) 

#fc^st#i.^n, ®m®mwzwi--th t«t# 

[0018] J^«ll^6CuftV*oraSJE«, Ni 
10 7SR(c(intt^MJIUWC»«. 4fcCutf>«l:3fcFe 

[0019] Jilh. *l^^fi&Wiam?&S»«^Fe 

zh^<omw\-X'i>mii&Zim-t&K#>lz. c 

*). 4fc. &S(Cj£tT. Y.#±S7C^,Zn,Cd,Ga, 
I n, Ge, Sn, Pb, As, Sb, Bi , Se, Te, Li , Be, Mg, C 
a. Sr, B amWjmZffim-Z Z\ t TWMZm&t & £ 
20 kfCS*. *<Ott, H.N.O.S^O^n^PPttUj 

[0020] jtffflfe&HZimh Fe, Co*£7)Wi. 9 2 
IFPXGrFCfc*. IWI. ^-TSi^tC, b#9 2 

MffiflBRejCl 0kGjJLh£#Sfc#>fc(i. b#7 5 

[0021] m&mwtMmsm&FeMtm& 
s&emmsm&t^xmbMi t ->tb«=w*i 

30 f*. 

[0022] 
[HSS«] 

OffofcU:. -*-&;bfe. lo^EISgLT^S 
*>0. «${««)2 0~4 0/iB-Ci>o^. 

[0023] sa*±. mrajmu ^ 1 onm, rt 

e)<oaS^fefHil OiOe, 1 kHzk L>t. fiH£*j(Hc) 

BaB-H^-rhW "Jffl^t. fi^tHS^ 
«*<Bs)ttVSMfcT 1 0kOeT8BeUfc»ftJ: 0» 

Ttt. 500-700 raaut? 1 ^f^R*^. *«tA 

50 eaeZr,BeCmi&&miiZbr>XfZT<iZmWth.% 



(4) 

5 

a. ftm&m i o-ccm^mavx^ Fe 
86 z r 7 b 6 c^±omml m^mt5 o 3x:~eh 

[0025] 01HL FeseZnBeCui-^COl^SUl 
[0 0 26] 01<fc9m&«® (RQ) 

a. F^m^m^.<Di&^m^ti)K soo~ 

6 2 OiCO&HUl (^(c^L=3:V^0=&iarci SfS 10 

Aft) fcctD. m^«B«10fggJgc0K 
v>ffltclijDUTV^. ££T'6 0 0t:f»*!Ui&<Off$# 

i^lkHz"C3200 0. 10kHzT25600. Sg 
fc 1 0 0 k Hz"C8 3 3 0 fc . m^mgfflmaz&^x 

wm<vm*m'<3ztz?>. 6oo-c-en$raffij$ 

ft. *S£AixfcJ: 9m#Lfc*££<Djl2«§&$3 2 0 
0 0£KU £&Lfc*te. *tf>ffi»±l 80 0 0i:2: 

[0027] J: o T*^<01im^tt«Sii^rf*«ia^ 

^MlfcSrfc* fc J: 9«Stf5tt£StiH-& £ fc <> T£ & . 
iKfcFm Zn Bs Cmi*r&Oi<^MftcDffi®^tt£ 

[ 0 0 2 8 ] B2 J; *K SfctfJB (JgU^S^^ LT 



#^10-60607 

6 

^KHft ( «iaKT 1 B#fS«#ft*SS£ Afx ) Cli 

4 0-5 0* nmBftizftt&miftwmtfztizimiib 
sft<offl«#>\ ®m 1 0 o^-y^x ho-Ags<oa 

£ iti. FeseZnBsCui-g- 

fc«3B) <0 7 4 0 D P Nfrfc 6 5 OrfSWSi&fctt 1 3 
9 0DPNi:t5a6»filC^V^V^-CliJnU «S*A 

[0029] aLcort <*^B^«. m^offlfig^ 

[0030] dt£.mH^t£<OZr&t5£XSBM£$ztt.Z 
[0031 ] 

[*i] 



(5) 

7 8 



No 














Aie(IK) 


HdOe) 


8 s (KG) 


1 


FeagZrtBo Cui 


9250 


0.150 


14.9 


2 


Fees Z14B12CU1 


7800 


0.170 


142 


3 


fieaeZrsBe Cui 


15500 


0.190 


16.7 


4 


FeasZrs Be Cui 


23200 


0032 


15.2 


5 


FomZtsBk) Cui 


21100 


0.055 


14.5 


6 


FeazZrsBi2 Cui 


12000 


0J36 


13.9 


7 


Fea9ZrsB4 Cui 


30300 


oooe 


[70 


8 


Fe8eZr68s Cui 


15200 


0052 


16.3 


9 


FeerZiB86 Cui 


18300 


O040 


15.7 


'0 


Fee6ZreB7 Cui 


15400 


QQ42 


15.2 ! 


M 


Fe9i ZnBi Cui 


207DO 


0.089 


17.1 


12 


FesoZnUz Cui 


32200 


0.030 


168 


13 


Fee9Zf7B3 Cui 


32400 


0.036 


J62 I 


14 


Fee*Zr784 Cui 


31300 


0. 102 


15.8 ! 


15 


Feer/ZrTBs Cui 




15.3 


16 


F68BZnB6 Cui 


32000 


Oj044 


15.0 


17 


FestZrrBe Cui 


25700 


0.044 


14.2 I 


18 


FeazZrrBioCui 


19200 


0.038 


133 


19 


FeacZrrBrc Cui 


23800 


0.044 


12.5 


ao 


Fe7HZn©i4Cui 


13300 


0.068 


11.8 




Fe7fiZr7BieQji 


IQOQQ 


020 


III 


22 


Fe«CreB3Cm 


29800 


0.084 


15.4 


23 


FeaaZraBe Cui 


28000 


Q050 


142 


24 


FewZraBTCui t 


20W0 


Q(W 




25 


Fe*Zr»B2 Cui 


11700 


0.112 


15.1 j 


26 


FenZ 1984 Cui 


12900 


0.160 


W.3 




FcmZt966Cm^ 


11800 


0.106 


13.1 


29 


F$f#noB4Cui 


6240 


a2io 


12.8 


29 


FwaZnoSeCui 


5820 


0.220 


120 



[ 0 0 3 2 ] 04 i 0 . Zri#4~ 1 0!f^%?)&B 

x'immmi) t m>-t\>^twhfr&. ztz. zr&&M 
m^-%&TX'\i. 10000 &Lt<rmmmv&t>ti 30 

too33] mmzBrnz^-az. 0 . 5~ 1 bwf- 
%nwm3&mm 1000 ov±<r)i$mmmwm> 

5~i 6WFF%b Ltz. tizzr, BMtfmmmth^ 



* 9 2JH^%J3lTi: Liz. 

[0034] rmm2^ mzmmmnzmLizFe-z 

r-B-Cu^^cOZr£Hf-Cfflfc*.L*:Fe-Hf-B-Cu 

[0035] mmt LX BM* Ci*£ 1 

WL?%X-Ztt?ti-fet Liz^<m%kmifrhm.2 
fcSrT. 8550li. Hf*£4~10Jlff%coK 

wx'&fcztti^nmmz*?. msmuamn 

Fe-Zr-B6-Cm&&&C?>mmmm$:m:X 

[00363 
[fc2] 



NO 




mm 






30 


F6»Hf4B6 Cui 


9350 


0.150 


16.1 


31 


FeeeHfsBeCui 


20400 


0.048 


! 15.7 


32 


Fe87Hf6B6Cui 


26500 


O028 


15.2. 


33 


FeeeHfrBe Cui 


25200 


o.oaB 


14.7 


34 


FeesHfe 6s Cui 


25200 


0.038 


14.1 


35 


Fe84Hf9B6CU< 


19600 


0.068 


135 


36 


Fee3HfioB6Cui 


9660 


0.104 


12.8 


37 


FeeZwHtaBeCui 


39600 


0.032 


148 



(6) 



ttBWl 0-60607 



1 0 



[0037] 05*><i>, 4~ 1 0jS?%<O£HfcfcV> 
X. Fe-Hf-B-C^^(^eafigia$^Fe-Zi-B-C 

$&* fcSrf Fess Zn Hf 3 Be Cui -^^®§v#tt»±HM 
{^lOFe-Zr-B-Cu^^iOJB^^ttfcH^T&l.. 
ftoTHSSfll 1 fc^LfcFe-Zr-B-CuiJva&COZr 
li. ^-<OfflfiKlfiSffilffl-Cftl.4~101S^%^-Ctfc 

[0 0 38] r||jfc0Bj&fclltemfc±tfiai^2* 



*t^UtFe-(Zr,Hf)-B-Cu£-&£)Z)\ HfO-Ste 

[0039] HiSWfc LT Fe^Zr-B-Cu^^OZr 
<D-&£ 1 ~5Ii^%<7>NbrtmJt*§£<7)J£&£& 
S-T&^3t^-r. 2Jt. 06l2NbgSJt«2:3BH 1 % 
t DtFe-Zi-Nb-B-Cu^^iOaE^iNHtSr^LJtt, 

[0040] 
[#13] 



No 














AJCdK) 


HdOe) 


BS (KG) 


38 


Fe«Zr4Nbi Be Cui 


11300 


0.108 


16.9 


39 


Fe*7Zr4 Nb2B6Cui 


3W0 


0.042 


15.9 


40 


Fe»Zr4NbsB6Cui 


35700 


0.046 


153 


41 


Fee»Zr4Nb4B«Cui 


30TOO 


0.000 


W.3 


42 


FcfiJr^NbsBffCui 


I46QQ 


0.092 


13.7 


43 


FeetZr2Nb3BeCui 


M90Q 


Q.K» 


res 


44 


Fen Zr2NbsBio Cui 


(5900 


0.065 


16.2 


45 


Fe87ZrsNb9BGCui 


33800 


0.048 


ieo 


46 


FtaoZr3 NteBeCui 


24100 


0.095 


155 


47 


Fes«Zr4Nb384Cui 


16900 


0.076 


15.6 


48 


Fe84Zr4Nb3BsCui 


38700 


0038 


14.6 


49 


FeeeZr* NtfeBsCui 


24200 


0.048 


14.8 


50 


Fes4Zr5 NtaB7Cui 


21700 


0.038 


140 


51 


Fea4ZraNb3B6Cui 


17300 


0. 110 


13.9 


52 


FettZTfiNbaBaQii 


20400 


0.045 


13.2 


53 


Fe79Zr7Nb36ioCui 


10800 


0.125 


12.4 



[ 0 0 4 1 ] 06 l,Zii^Xm^mm>&W&t^Zr+ 
Nb<0M»i. Fe-Zi-B-Cu&^K^t&ZrtD^&fc 
^t4~10H^%t > i>0. ^^eHT«±Fe-Zr-B- 

- 5 TFe-(Zr, Hf )-B-Cir&^(0Zr, HfcO— SliNbT 

[0042] rmtm4 1 Mzmi&miz^itzFe- a 



30 



^ (Zr. Hf)-Nb-B-Cu£#CDNb£Ti , V.Ta, Mo, Wt 

w&z_?z>®&£^rwmtz>. mmt lx. mz 

-?&&4 IZ . Fe-Zr-T-B-Cui (T= Ti , V, Ta, Mo. 

[0043] 
[H4] 



No 












jue(IK) 


Hc(0e) 


Bs (KG) 


54 


FeaoZr iTieBi2Cui 


13800 


0.105 


12.8 


55 


FeeeZ^TijBeCui 


12700 


0.110 


14.7 


56 


Fe#4Zr 4 V 9 BeCui 


6640 


o.aDi 


13.5 


57 


Fea€Zr4To3BeCui 


20900 


0,096 


15.1 


59 


FewZ^TasBeCui 


8310 


0. 172 


140 


59 


Fes6Zr4Mo366Cu i 


9410 


0. 160 


15.3 


60 


Fe84Zr4Mo5BsCui 


98TO 


0.160 


13.7 


61 


F€B6Zr4W3B«CUl 


(1700 


0.098 


146 


62 


Fee*Zr4W5 Be Cui 


6910 


0. 211 


132 



[ 0 0 4 4 ] 34 *<D&mMk . Fe^M^ *u£«*>IHJ6«iM:ov vcs^i . ISflSWi: LT0 



■easste*ia3B8ffla»0> 5 o o o *±ias«ifca 

»»ttfc*l/0**. Fe-(Zr,Hf)Nb-B-C 
u-^<7)NbiiTi , V. Ta, Mo, Vft WStti Z t 

x-hh. 

[0045] *nm5 j mz. *#J|££lCi«t*C*30 



7C, Fe87-x Zn Nb3 Be Cu x£&OCufl:(z) t 
&tt&>Nfli£*U 08tFe88CuiZr8^Sa^^«; 

[0046] 07*^. z= 0.2-4. 5ff?%*>BH 
"C3e»8»* 10 0 0 OliLh^tUtffi^^tt^tK^ 



(7) 



®ffi¥l 0-60607 



1 1 

b tfbfrh . z#0 . 2aHP%J2ITfc** b cuma 
5M?%WFb L£. ; 



1 2 



* [0047] rmm6imzmffi*i^mm5&F; 

U:#££tf)Cu£ As, Ni , Pd, PttSmt&lmSlZI 

^xmmz. mmtix. mi-tzmsiz. Fa* 

ZnNteBeT'iCT^Ag.Au.Ni.Pd, Pt)&&<?M 

[0048] 
[«5] 



No 



63 



64 



65 



66 



67 



Fea8Zf4NtaB*Nii 



Fea6Zr4Nb3B6Pdi 



FMsZMNOsBePTl 



Fe»«Zr 4 Nt)3BgAqi 



FewZr4Nb3BeAui 



Aje(IK) HclOei 



17900 0.072 



18800 0.064 



I990C 0.096 



I7B00 OQ9C 153 



21500 0.076 



Bs (KG) 



15.4 



15.4 



14.8 



15.2 



[ o o 4 9 ] m5 x *)&&&b hmmmmtp i o o o 

LX^h. ft-?T. *2gBB££cOCuliAg.Au,Ni,P 
d, PttW8&mX'i>ZZbt)mt>il>Tb&. 

[0050] ^mmi ^^^tz*mfe&^zm&co 
tt&comgmfinz^xwiwtz. mtrntixiFe 

i-a-Co a)86Zr 4 Nl» BsCui-^&OCoite) t^il* 
<DR&£09fc*-r. 

[0051] @9fcfcWCa#0. 0 5JJlT<0&Bfc;fc^ 
•CJiH^a* 10 0 0 0 J2Urf>*VHIfcS"W^ 0 . 
0 5 lri8i.l»SH-Cttie»Sat** 5 mjSfcffiTLIIffl±« 



20 



(a)«. 0.0 5HTi:tfc. 

[00 52] rf|^8j#fc^&flJH^£x^>?i£ 

izx *)m&L*:®&iz^xmw-t&. 

[0053] mmcwmi. nra*"? ?miz£ o a 

ifHSfCff-jt. #<c>^IS<0l^«l~2jui-Cfc 
ot. 5 0 0~7 0 0t:-Cf«!Blt3t^ 

[0054] 
[*6] 



No 














Hc(Oe) 


Bs(KG) 


ED 


Fe«6ZrrB6 Cui 


1900 


031 


15.0 


EH 


FeMZr4Nb3B«Cur 


205O 


030 


15.2 


Ea 


FeatH frBcCui 


2000 


0.28 


14.7 i 



[oo55]^6j:o. \> ^ticryfrm i> mv&KBm, * m 1 1 0 1 \±*3m&kc>-w<7mm®& t tmu 

^tt^stxfc o . *wHaAifcvt* ?miz£ixi> %0gm**t?=77X'bh. 

m&mx'$>&zttfwt>fr£&'oti. [H2 ] m2\i*mi^<?>Hft<rmmmwMm£. 

[0056] ^^t^mmwm^^fvy yx-$>&. 

i3m<»%m eujkhu: x o iz*mnzxtua. m [03 ] m 3 \i*m\^<^^<nfmmt<rmm*^ 

wmwvu-xffig&i 3 9 0 d p Ntmuz*^ ^mm-nnwmx'hh. 
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